Hypersensitivity of tumor cell lines with microsatellite instability to DNA double strand break producing chemotherapeutic agent bleomycin.
Genetic or epigenetic inactivation of DNA mismatch repair genes results in a strong mutator phenotype, known as the microsatellite mutator phenotype or microsatellite instability (MSI). This mutator phenotype causes mutations in genes responsible for the regulation of cell growth and survival/death and thus promotes the development and progression of tumors. In addition to such tumorigenic lesions, mutations in genes of other types of DNA repair, for example, DNA double-strand break (DNA DSB) repair, are found in tumor cells with MSI. We report here that the majority of MSI-positive tumor cell lines of different tissue origins (endometrial, ovarian, prostate, and colorectal carcinomas) are hypersensitive to bleomycin, a DNA DSB producing chemotherapeutic drug. We suggest that this hypersensitivity may be a result of inactivation of the DNA DSB repair activity by concomitant mutations of different DNA DSB repair genes. To provide experimental support to this hypothesis, we show that the subclones of the MSI-positive colorectal cancer cell line HCT-8 that bear heterozygous frameshift mutations in the DNA DSB repair gene DNA-PK(CS) are more sensitive to a combined treatment with bleomycin and the DNA protein kinase inhibitor LY294002 than the original HCT-8 cells, which are wild type for this gene. These results may be useful in designing therapies for MSI-positive cancer.